The mathematical model for spin-dependent heat transport 3 is a thermal equivalent of the diffusion theory for spin-dependent charge transport 31 (for implementation of the model see Supplementary Section SE). As mentioned in the main text the spin polarization of the heat conductance in an F material leads to a spin heat accumulation (SHA) at an F/N interface in the presence of a heat current ( ). This SHA obeys the diffusion equation 
Interface heat resistances can significantly modify the and obtained from the bulk model as discussed in Supplementary Section H.
At the F/N interface a spin-related thermal resistance leads to a temperature drop equal to the difference between the (particle) temperature in F, , and the temperature in N,
, giving a temperature difference of (A5)
In an F/N/F spin heat valve stack the temperature difference between the P and AP alignment of the magnetic layers over the entire pillar is , assuming that with being the thickness of the N spacer.
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B. Results for two other samples
The spin heat valve effect was measured on two other samples fabricated in the same batch.
Supplementary Fig. S1 shows the result of such measurements for sample 2 ( Fig. S1a and S1b) and sample 3 ( Fig. S1c and with the values found for sample 1.
Supplementary Figure S1| Spin heat valve measurement for two other samples. The second harmonic resistance is plotted as a function of the applied magnetic field for sample 2 at room temperature (a) and at 77K (b) and for sample 3 at room temperature (c) and at 77K (d).
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C. Spin-dependent Peltier and spin-dependent Seebeck measurements
The spin-dependent Peltier effect 12 and the spin-dependent Seebeck effect 9,28 were also measured in samples 1, 2 and 3. Here we show the results for sample 1. From these measurements we obtain the spin polarization of the Seebeck and Peltier coefficient, which are later used in the modelling of the spin heat valve measurements. In the spin-dependent Seebeck effect 9,28 , because of the difference in the Seebeck coefficients for spin-up ( ) and spin-down ( ) electrons, a temperature gradient across an F/N interface drives a spin current ( ) , where is the spin-dependent Seebeck coefficient of the ferromagnet, which is a fraction of the Seebeck coefficient of the ferromagnet .
Supplementary Figure S2| Spin-dependent Seebeck and spin-dependent Peltier effect measured for the sample presented in the main text. The second harmonic signal as a function of the magnetic field in the spin-dependent Seebeck measurement (a) at room temperature and (b) at 77K, for a root-mean-square current of 2 mA through the heater. The first harmonic signal as a function of the magnetic field in the spin-dependent Peltier measurement is also shown in c for room temperature and in d for 77K. The corresponding change in temperature is shown on the right y-axis.
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In the spin-dependent Seebeck effect, we measure the open-circuit voltage across the nanopillar by using contacts 6 and 8 while sending a root-mean-square current of 2 mA through the Ptheater. Supplementary Fig. S2a 
D. Modification of P s by a spin heat accumulation
In our analysis of the spin-dependent Seebeck effect above and in our earlier reports 9, 28 , we disregarded SHA ( ). The presence of an SHA modifies the spin polarization of the Seebeck coefficient P s . By explicitly taking the SHA into account, we find that the previously determined value of is increased to 0.35. This increase has, however, no significant impact on the analysis of the spin heat valve measurement as it contributes to the SHA only to higher order (see Supplementary Section SG). 
E. Finite element modelling for spin and heat transport
We use a spin-dependent thermoelectric model in which the charge and heat currents in the two spin channels are defined in terms of the spin-dependent electrical conductivity ( ), Seebeck coefficient , Peltier coefficient for a reference temperature , temperature and thermal conductivity ( ), where is the bulk spin polarization of the thermal conductivity. Here, includes the contribution of the spin-dependent electronic thermal conductivity and the phonon thermal conductivity that also includes heat current paths through the insulating substrate. P  is therefore a lower bound for the spin polarization of the electronic heat conductivity. The spin-dependent thermoelectric currents are then related to the driving forces as 
The first two terms In addition to the vertical temperature difference a horizontal temperature difference, parallel to the Py/Cu interface, is also present (Supplementary Fig. S3c ). Such an in-plane heat current does NATURE PHYSICS | www.nature.com/naturephysics
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12 not, however, lead to any spin heat accumulation. In Supplementary Fig. S3a and b , we compare the in-plane (blue) and out-of plane temperature gradients along the length of the nanopillar where the contribution of such an in-plane heat current is negligible in our measurement, maximum 6 % of the out-of-plane temperature gradient (red). The field dependent in-plane heat conductance, as measured in Ref. 21-24 for magnetic multilayers, is larger in P than in AP configuration. In our samples that means that in the P configuration more heat would flow from the heater to the thermocouple giving a higher temperature in the parallel configuration ( ). In Fig. 4a and 4b , we, however, observe that the temperature at the thermocouple is higher in AP than in P configuration (
). This is expected because the presence of a 
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G. Possible contribution from spin-dependent Peltier effect induced by the spin-dependent
Seebeck effect
Here we discuss the interplay between the spin-dependent Seebeck and the spin-dependent
Peltier effects that exists even in the absence of spin heat accumulation ( ). When an F/N/F nanopillar stack is subjected to a temperature gradient, a thermally injected spin current from the first F/N interface (spin-dependent Seebeck effect) leads to heating/cooling of the second F/N interface (spin-dependent Peltier effect) and vice versa. By extensive model calculations, we find that being higher order in the thermoelectric coefficients this effect can contribute only ten percent to the measured spin heat valve signal at room temperature and is negligibly small at 77K, ruling out this effect as possible explanation for the heat valve effect.
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H. Modification of the spin heat relaxation lengths in a pure interface resistance model
In the main article and Supplementary Section SE we only take into account bulk scattering. This is justified for charge transport in our Py/Cu/Py nanopillar because the contribution of the interface resistances is four times smaller than that of the bulk 30 and omission of the interfaces only leads to a slightly overestimated bulk polarization . The difference in heat resistance between P and AP alignment ( ) can be described in a similar way as for the GMR 41 . For our Cu films, using the separately measured electrical conductivity S/m, calculated diffusion coefficient m 2 /sec and Fermi velocity of Cu m/sec, one obtains a mean free path 7 nm. This means that the in-plane magneto thermal resistance is only relevant for thicknesses comparable to the mean free path. Because we observe magnetic configuration-dependent signal up to a t Cu of 60 nm, we attribute this effect to a spin heat accumulation.
